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1.0

e.0
e.1l

2.2

3.0

4.0
s.0
.1

RBSTRACT

FACCTERT ENABLED. | THESL 'InaTRULTIONS Akt EXECUTED IN ALL

COMBINATIONS OF CURRENT MODES AND EQUAL LOWER HEIRRRCHY
PREVIOUS MODES.

REQUIREMENTS
EQUIPMENT

PDP-11/40 WITH KT11-D (MEMORY MANAGEMENT) OPTION INSTALLED
STORAGE

PROGRAM STORAGE - THE ROUTINE USES MEMORY 0-17777

LORDING AND STARTING PROCEDURE

LOAD PROGRAM INTC MEMORY USING ABS LOADER

LOAD ADDRESS 200

PRESS START.

THE PROGRAM WILL LOOP AND RING BELL ON COMPLETION.

SWITCH SETTINGS

SUBROUTINE ABSTRACTS

HLT

ST 0L TN 5 RESVED 00 e R 2
IF A HLT (HRLT) INSTRUCTION IS EXECUTED IN

THESE HODES THE TRAP IS TAKE

HLT IN K TE THE u R K P INT R IS
4 I e, nioe MO JATS,  NiTE, T U Sk Feture ]
PRESSING CONTINUE). THE TEST SHOULD BE RESTRRTED EITHER QT

THE PREVIOUS SCOPE OR AT 200.

—
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S.2 SCOPE

THE SCOPE (EMT) SERVICE ROUTINE STORES INRI THE PC OF THE
LRST TEST S&CESSFULLY EXECUTED AND MAY BE USED RS AN AID IN

" gy TiSrRuct{Gihey BE TheEertd ot 1ié SCope
LOCRTION 10 (EMT)  INSTRUCTION TO

cm*;%%%%mmnm 50 TS 513

vrous KERNEL MODE. ALL
TESTS nnv BE Resrmrso nr THE Pnsv!ous SCOPE

6.0 ERRORS

THE TEST HALTS WHEN AN ERROR IS DETECTED AND DISPLAYS THE PC+2
OF THE HLT (HALT) INSTRUCTION IN THE ADDRESS LIGHTS.

b.1 ERROR RECOVERY
PRESS CONTINUE OR RESTART AT 200 OR PREVIOUS SCOPE.

6.2 ERROR LOOPING

TO LOOP ON AN ERROR REPLACE THE HLT INSTRUCTION WITH A BRANCH
BACK TO THE PREVIOUS SCOPE. NOTE: IF_ THE ERROR IS
INTERMITTENT Tti TEST WILL DROP THROUGH THE HLT AND CONTINUE
TO THE NEXT TEST.

6.3 MEMORY MANAGEMENT ABORT ERRORS
IF AN naom 0CcC (EXCEPT NAT T XPECTS AN_ RBORT) THE
YRae. " T, “TRRP RoD

TINE SAVES THE
CONTENTS N SRU IN LOCATION SSRDT cn.sms SRO, JUMPS TO
LOCR ION_ 252 AND MLTS. 10 DETERﬁIPE WHICH TES1’ CAUSED THE
ABORT EITHER EXAMINE THE KERNEL STACK OR_ EXAMINE Rl (Rl

CONTRINS THE PC OF THE FIRST INSTRUCTION IN THE TEST).
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02-FEB-77

7.0

7.1

7.8

8.0

B.1

FOI

09:52

RESTRICTIONS

STARTING RESTRICTION

NONE

OPERATIONAL RESTRICTION

NONE

MISCELLANEOUS

B T T R

THE TRAP ORT IS STORED SEE RLSO Rl (R1 SPECIFIES
THE LAST TEST COMPLE

NOTE_THAT THE PROGRAM TAGS ERCH MFPI INSTRUCTION UNDER TEST.
THE TRG DENOTES CURRENT SPACE, 'PREVIOUS’ SPACE. FOR EXAMPLE:

1) KUIN:
e) UWI7:

DENOTE:

1) 'CURRENT' KERNEL MODE, 'PREVIOUS’ USER MODE
2) 'CURRENT’ USER MODE, "PREVIOUS’ USER MODE,

gngfg#E T?ﬂETEEC EN BEiNG TEST&S IE EX TESNkND %gEgFFTH

ALL OTHER TIMES.

MACY1l 27(1006) O02-FEB-77 10:00 PAGE S
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8.2 STACK POINTER
THE STACK POINTERS ARE INITIALLY SET TO THE FOLLOWING VALUES
KERNEL =1060
USER = 600
grcigpg R‘;\’E RESET TO THESE VALUES AT THE START OF EACH SUBTEST (BY
8.3 PASS COUNT
1000(8) PASSES ARE REQUIRED FOR COMPLETION OF THIS PROGRAM; AT
WHICH TIME THE BELL WILL RING AND AN '¥' PRINTED
AT THE TERMINAL.
8.4 DEBUGGING TIPS
II-EN nc FAILING SUBTEST ISOLATED, REPLACE THE FIRST
n-é mgw ? ngsu ??n n BR gfu' 5005'57
f;‘:m m:lswrzs; &T"TI»E
NGL;I-E ﬁ%&cﬁ a%m m He IL nc gzs?ﬁc*?oﬂ
m%&%m#é THIS IEm?Sﬁ‘“"u&s a&ﬁ Fhum % "HE
SUCCESSFUL IN FINDING MOST MEMOR
8.5 MEMORY MANRGEMENT MEMORY MAP

NG MORY MENT REGISTERS IS DONE AT THE
BEI'%IMIN‘I- g T& §OGRRH BEFORE ANY TESTING Ig ARTED. THE

R SHOULD ACQUAINT HIMSELF WITH THE MEMORY HRNRGEMENT MAP
BEFORE USING THIS PROGRAM.

—
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ggg s SEGMENTATION TEST. THIS TEST TESTS THE MTPI & MFPI INSTRUCTIONS.
206 : GENERAL REGISTER ASSIGNMENTS
207 000000 RO=40
208 000001 R1=%1
209 000002 =42
210 000003 R3=%3
211 000004 RY="4
212 00000S RS=%5
213 000007 PC=%7
21 : STACK POéNTER REGISTERS
15 000006 KSP=7b : KERNEL STACK POINTER
gig 000006 USP=%6 :USER STACK POINTER
218 : STATUS REGISTER BIT ASSIGNMENTS
213 000001 =l :C oYa?p
221 aoou: 0 1Eo N=10 §r£cm{vs BIT
202 000340 PRTY7=340 !PRIORITY LEVEL 7
gga 000200 Eﬁl"‘*’m ;;nxonm LEVEL 4
225 1%“00“00DD |.|r1§1n-+ﬂoolmuoDD ‘USER MODE
228 030000 PUM=030000 !PREVIOUS USER MODE
228 : VECTOR ADDRESSES
229 000010 ERRVEC=10 :ADDRESS OF ERROR VECT
230 000024 PFVEC=24 noonegg OF Pmen FAIL O ap VECTOR
231 000030 EMTVEC=30 T VECTOR
5323 ! ADDRESS or mcr ERROR TRAP VECTOR
234 :REGISTER 3
235 177776 Psu 0 nx%;% msg STATUS REGISTER
539 {77550 ?‘.2?}77553 ' ADDRESS 8; ﬂm%mgﬂmmsm
238 177562 TKB=177562 : ' ADDRESS OF KEYBOARD BUFFER
239 177564 TPS=177564 i ADDRESS OF TELEPRINTER CoR
240 177566 TPB=177566 iADORESS OF TELEPRINTER BUFFER
241 177570 DISPLAY=177570 : OF CGhEor DIEPLAY RECISTER
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242
22:3 il s INITIAL Fs,;sc_:x POINTER SETTINGS sl gl
245 000600 umZ&O agen sr% 52“5 NG
s:B I'I!!!*li*lllllIll'lll'l'lli!Hlll'?*&Ellllllllllﬂll**l!llllllil!!l!ll!*l

7 !THE KERNEL & USER STACK POINTE AT PHYSICAL 1060 & 0600
g:g 'l'lll!illliillllllllliliii“!ll!ll*l'lllililllli‘llillll'!ll‘l'lllllillll
s MNGTMEN TER ss
527 177572 GTHENTRTI DY n;gxs W S— W o? SEGMENTATION REGISTER SRO
252 177574 sm ms?q SR1
. g 177576 SR2=177576 e e - G

255 177600 =177600 :USER PDR’S
S2g 177602 UPBR = 177608 f
257 177604 UPDR2=177604
258 177606 UPDR3=177606
259 177610 UPDRY4=177610
260 177612 UPDRS=177612
261 177614 wnmm
262 177616 =177616
264 177640 UPARO=177640 ;USER PAR’S
265 177842 UPAR1=177642
266 177644 UPAR2= 177644
267 177646 UPAR3=177646
268 1776 UPARY=177650
269 177652 UPARS=177652
270 177654 UPARG=177654
271 177656 UPAR7=177656
i
274 172300 KPDRO=172300 :KERNEL PDR’S
275 172302 KPDR fig 2
g78 17538 mé;x
278 172310 KPDR4=172310
“H o
%Sé 172316 xp%hgsgxs
283 172340 KPARD=172340 :KERNEL PAR’S
% iraaue KPleiggﬁl:E
286 1 x'"m' " I5217 3%
287 172350 KPARY=172
288 172352 KPARS=172352
289 172354 KPARG=172354

KPAR7=17235S6

n
8
'é
o
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eM
5
e
39
300
301
302
303
304
305
306
307
308
309

000022
000024
000026
000030
000032
000034
000C36
000040
000042
000044
P

; RCCESS CONTROL FIELD DEFINITIONS (IN PDR)
000008 RW=6 ;READ & WRITE
1

;Insruc110¥_£ou§r£s
083888 B SeE kT :SCOPE IS AN EMT TRAP INST.

o ENO

l‘_

INININIAINRIATININININ]
s Bt Pt s e Pt o Pt Pt
ODONOT'NEW—0O

e

mi
-

=)o
)
oo
+§+
mn
-

P PR M R
g
R

r—o—u—o—u—o—-o—:o—o—r—o—o—r—
RERERNSFTRhoRERS
-
o
-

S88EERERRERRER

e
é
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DBKTCB.P11
K 14

REBRESAR BN R S R B Y S N N R R R R R B

= s Bt P Pt P P Bt Pt Bt ot B Prom e Gt femt P Dot

A ANSFEIRERINBF E5ERY

KOl

MARCY1l 27(1006) 02-FEB-77 10:00 PAGE 10
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SRR,

o

1

000664

MRCY1l 27(1006)

LO1

02-FEB-77 10:00 PAGE 11

;SET USER HALT TRAP
;SET SCOPE (EMT) TRAP VECTOR
;SET SEG. ERROR TRAP VECTOR

;GO START TEST
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DBKTCB.P11

H

CRERERFRRREL S S s bty bl E 2 27 23

MOl

MACY1l 27(1006) O02-FEB-77 10:00 PAGE 12

.=400

SEGHENTRTION ERROR SERVICE
MOV &8SR0, SSROT

HALT TRAP SERVICE ROUTINE.

82, (KSP) T PC
&({‘?5) ! cufgs IF HLT CAUSED TRAP
ga,(xsm s RESTORE P?
#UM, 2(KSP) &gm@" MODE ON RETURN

) SERVICE noum:
(KSP),R1 :SAVE RETURN ADDRESS IN Rl
$KPTR’ KSP :SET KERNEL STACK PTR
Eiks?l,( )
SUPTR, = (KSP)

, §8PSH PR;VIOUS USER MODE

u 'SET USER STACK PTR

;RETURN & START NEXT TEST

; SAVE SRO
CLR J4SR0’
JMP SSMMVEC+2
.=1000
0 ;CONTRINS PRSS COUNT
8 CONTAINS SSRO CONTENTS ON ERROR
.=.+6
FTITLE: O s TITLE FLAG
PASCNT: O




02-FEB-77 10:00 PAGE 13

NO1

MACY1l 27(1008)

02-FEB-77 09:52

W(TC-B MTPI/MFPI WITH MEMORY MAMAGEMENT

46l

AR PASS COUNT
E.‘_PRINTED?

T‘l.é AUTOMATIC MODE?
TIT

5 fhe
ip 11

SS

?3\'52?;! ASCII
Fone

: %
- Tum“..mmm =
IGHGI D~

5 SlicaEacysy
fe.o
(=
mmwmmuwmmmmnnomm
=% .

o 4

:
f

177712

001146

:
m

176432

176422

P1/MFP

TITLE: .ASCIZ <1S)<12>aMT

.l.
011
llm
111 1
-

s BT

EREYENZRINTRPT PHURCD

o) ) el o el o] ) ) o) G e o] 2o = )
111111111111 ol o) ) ] ) o o= >4

wammmmm eERee 88 IR080e0Pe0 382

V_KERNEL MODE!!

TR
STACK PTRS

PR=16700-16777
PR=760000-777776

KERNL STACK P

; SCOPE SETS UP ALL
0CK
iz
140000-140077;

; VR=160000-177776

RNE
T

5,

; KERNEL ON SEG_ABORT
KRR MERORY HANAGEMENT REGISTERS
BLOCKS

1Sk

; VA

’
’
’
’
’
’
.
’
v
’
’
’
¥
’

¥ ¥
2+
S8 S5

SMMERR, 98MMVEC
am¢+a

mmrmmm

N 0w

WPTR, ks

&

BEGIN

s

e R R s e — —q

‘ERE mmmmmmmm
mmmmmmmmmmmmmmmmmmm

immmawaa%mmmmmnnmmmmmmmnﬂum

e 5o 5 =] ) T T ) o e =) T 111111111111111111 -4

88822388888888883888888 88888

177572

s§

mmmmmmmmmwemmﬁmmmmﬂmmaﬁmmmmmmmmmmmm?%%mwmggu
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S37 001402 012767 000173 176240
S38 001410 012767 000172 176234

MARCY1l 27(1006)

MOV 8172, UPARS

BO2

02-FEB-77 10:00 PAGE 14

; VR=100000-100077/PR=17300-17377
} VA=120000- 120077 /PA=17200~- 17277
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539
S40 s TESTS KKO-KK16 TEST THE MTPI INSTRUCTION KERNEL MODE, PREV KERNEL MODE.
841 ll!lll!!l!lliiiil!!li*lllll!l!!
H 016600 VIRT=16600 :KERNEL VIRTUAL ADDRESS FOR THESE TESTS
£43 016600 PHYS=16600 CORRESPONDING KERNEL PHYSICAL RDDRESS
E:‘IS ll!ll!l!ll!lli!llill!llll“lllli
546 s TEST THAT MTPI CAN LOAD A GENERAL nscxsren (R2)
S47 001416 005016 CLR (KSP) gg 52 xim& STACK
S48 001420 012702 177777 MOV 0-1 R2 T REGIST
% 001424 00S237 177572 INC 38R0 :ENABLE KT11
651 001430 006602 KKO: MTP1I  R2 :R2+(KSP)+
?555 001432 omvcg 176340 MOV PSW,R3 :SAVE STATUS RESULT

001436 00S037 177572 CLR 98SR0 :DISABLE KT1l

554 00IWM2 022706 001062 CHP amma KSP :CHECK THAT smc« POPFED
G55 001446 001401 BEQ
556 001 000000 HLT -ERROR! INCORRECT STACK PTR
557 001 122703 000004 CMPB  #2,R3 ;CHECK SYATUS RESULT
558 001456 001401 BEQ .44
659 001460 000000 HLT : ERROR! mcom:cr STATUS RESULT
S60 001462 005702 ST R2 s CHECK RESULT
56l 001464 001401 BEQ .44
Sb2 001466 000000 :ERROR!  INCORRECT RESULT
5529' 001470 104000 SCOPE
565
5529 ;TESI THAT MTPI CAN LOAD KERNEL ADDRESS (VIRT)
568 :
569 001472 00S016 CLR (KSP) :PUT O ON_KERNEL STACK
5§70 001474 012702 016600 MOV sVIRT R2 -R2=VIRT ADDRESS
§71 001500 012737 177777 016600 MOV  8-1,3bPHYS ;PRESET DATA
55;23 001506 00S237 177572 INC J8SRO *ENABLE KT11
574 001512 000277 SCC
675 001514 006612 KKl: MTPI  (R2) s VIRT+(KSP)+
S7b 001516 016 176254 MOV PSW,R3 s SAVE smrus RESULT
577 001522 us@ 177572 CLR 98SR0 :DISABLE K é
578 001526 022706 001062 CMP $KPTR+2, KSP :CHECK THAT STACK POPPED
579 001532 001401 BEQ ph
580 gxg 000000 HLT : ERROR! pcomscr STACK PTR
ssgé { ﬁ:mmm 000005 gga 'ff.c'“ :CHECK STATUS RESULT
583 gnﬁ 000000 HLT :ERROR! INCORRECT STATUS RESULT
6eM 001546 005737 016600 ST IPHYS :CHECK RESULT
685 001552 001401 BEQ pth
€86 001554 %nmo HLT :ERROR! INCORRECT RESULT
587 001556 104000 SCOPE
289 O
590 001560 012737 000000 177776 MOV 80, 8PS KER?EL nooem PREV KERNEL MODE
691 001566 012716 177777 MOV -1, (KSP) * KERNEL STACK
£gp gxsrz 1 01 MOV sVIRT R2 vm Agonzss
593 001576 01 CLR IPHYS
694 001602 005237 177572 INC J8SR0 smaLs KT11
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BRSRRRERE RS

1

ovorororororoN o oo
e e Pt ot Pt Pt s s P s
DOV N LEWNL—-O

ggz
b24
625
627
628
629
630
b3l
b32
e
635
636
638
639
640
B41
b4
b4
b
b4S
b

$55F

8

001704

2

PR T
HiE

S88888888 8888 8

+

Pt s Bmn s

ER A

R e

;
i

-
-
WY
-

10
002014
002016

02-FEB-77

:

Y T
BBk ]

§e

g
&

=
&

&
-

o
i

ﬁﬁg

i
 E

2
g

-— — e — =

001004

016600

177776

177002

KKe:

;DM=3

KK3:

KKY:

KKS:

D02

MACY1l 27(1006) 02-FEB-77 10:00 PRGE 16

MTPI  (R2)+ sVIRT+(KSP)+
CLR J4SR0 :DISABLE KT1l
&nc a:gnvs s CHECK RESULT
HL? : :ERROR! INCORRECT RESULT
EEI‘P uxgnm,na :CHECK AUTO-INCREMENT
HL i :ERROR! AUTO-INCREMENT FAILED
CLR PSW
SCOPE
MOV - -1, (KSP) :PUT #-1 ON KERNEL STACK
MOV STEMP R2 :LORD INDIRECT RDDRESS
MOV omﬂq STEMP ; S
CLR ;
INC -smaLs KT11
grsx a(n§6+ ggnr+qgt§sp)+
&'ﬁg Sguvsw - uééx RESULT
HLT ' : ERROR! mcomscr RESULT
SCOPE
CLR (K T 0 ON KERNEL STACK

8 TRbee.my i8R0 RODRRER
MOV 8-1, 98PAYS :PRESET DATA
INC 33SRO :ENABLE KT11
MTPI  =(RY) vxa1~(xsp)+
CLR 34SR0 :DISABLE KT1l
8:"6 u!lx‘m,m : CHECK AUTO-DECREMENT
HLT g s ERROR! mro-ozcasnsm FRILED
Eg aﬁ:uvs :CHECK RESULT
HLT - :ERROR! INCORRECT RESULT
SCOPE

v KERlEL 1" PREV K RNEL MODE
Hov .-1 “"é“m 1 "OREKERRE
MOV Loao xmmscr noom:ss
MOV nvm Ttme :LORD ADDRESS
CLR SPHYS :PRESET DATA
INC J4SR0 :ENABLE KT1l
MTPI  3-(R2) s VIRT*(KSP)+
CLR J¥SRO :DISARBLE KT11
&uc a:guvs s CHECK RESULT
HL : :ERROR! INCORRECT RESULT
CLR PSW
SCOPE




'

. DBKTC-B_ MTPI/MFPI WITH MEMORY MAMAGEMENT

)
l
i

? DBKTCB.P11 02-FEB-77 09:52
2
bod §§§§§§ 012737 000000
i?g 8?5963 000002
656 0020SM 012767 177777
EE; 002062 00S237 177572
223 002066 006662 ?;gggg
& g Wy ne
b2 002102 022706 001062
663 ???1?§ 1401
225 IIE}I 1 00000
666 002116 001401
% i
1 016602
@ e B
671 335132 104000
e
674 002134 012716 177777
675 140 Olg;g;
676 1 01 16600
677 002152 00SC 016600
g;g 002156 005237 177572
680 002162 006672 001006
681 002166 00S037 177572
ggg 002{72 0053%7 016600
B84 EESEES 836006
685 002202 104000
686
<
689 002204 012716 000403
690 002210 00S037 002222
Egé 002214 00S237 177572
693 002220 006617
6%4 002222 000000
gg? 002230 000765 ki
2 Gk W
9 l
;39
% e Az
R B B B
706 002254 006627

- —— —— —

177776

014520

001010

;DM=6

KKb:

; DM=7

KK?:

TEST THAT MTPI

C
kkxoe MOV

KK10:
KK10R:

KK11:

MARCY1l 27(1008&)

CLR
INC

MTPI
HALT

MTP1

EO02

02-FEB-77 10:00 PAGE 17

80, J4PSU :KERNEL MODE'!!,PREV KERNEL MODE
m#) P T 0 ON KERNEL STACK
xnocx REGISTER
u-l PHYS+2 PRESE DATA
J4SRO +ENABLE KT11
VIRT(R2) ; VIRT+2+(KSP) +
PSW, RO

3 sko
oxzrn+a ,KSP

; CHECK o$EARORL INCORRECT STACK PTR

STATUS RESULT
Sikact a1
s CHECK THAT STACK POINTER POPPED

'§4R°
:ERROR! INC T STATUS RESULT

a:snvs+a ;cHEQQESESULT

. :ERROR! INCORRECT RESULT

#-1, (KSP) :PUT #-1 ON KERNEL STACK

82 Lonu INDEX REGISTER

sVIRT . 3sTEMP+4 :LOAD ADDRESS

SPHYS :PRESET DATA

#SRO ENABLE KT11

JTEMP+2(R2) sVIRT+(KSP) +

J4SRO :DISABLE KT11

a:gms :CHECK RESULT

3 :ERROR! INCORRECT RESULT

CAN LOAD KERNEL

403, (KSP) .PUT BR .+10 INST RS DATA ON STACK

askk10R™;PUT HAaLt rou.oumc MTPI

34SRO :ENABLE K

(PC) s KK10A+(KSP) +
,ERROR' MTPI DID NOT POP BR .+10
:INTO mm

J¥SR0 .nxsnaLE

KK10B :L00 TEST xr ERROR

J4SRO :DISABLE KT11

gixlaxspa :PUT #-1 ON KERNEL STACK

J45R0 :ENRBLE KT11

(PC)+ s (PC) 4+ (KSP)+
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389 |

eI DL F AR S A DORAD DR PRR R PR DY

002256
002260
002264

Lo

02-FEB-77

000000
00S037
005387

177572
177766

W 177776
16600

177572
e
177572
000010
014230

175416

000000
000401

177572

177572
177764

177777
177572

014140

177776

014152

KK11

KKl2:

KK13:

KK1Y:

FO2

MACY1l 27(1006) O02-FEB-77 10:00 PAGE 1B

R:
CLR

; CHECK THﬂT DRTR POPPED TO

.44 Es«gﬁgt RDDRESS
e I

BOERD ;DISABLE K

JUSRO :ENRBLE KT11
355155 &vz éﬁgus RESULT
J¥SRO :DISABLE KT1l

s CHECK STATUS RESULT

-
) Emm-émmmmsmmsmwu
ngs : CHECK RESULT

;ERROR!  INCORRECT RESULT
PSW

alPSH : KERNEL MODE!!!,PREV KERNEL MODE
PUT BR .+4 ON STACK AS DATA

Kgéaona snvs "TpéuﬁaLTR”¥TI

=(PC) -(PC)*(KSP)+

; ERROR! HTPI - (PC) FRILED
J#SRO sDISABLE KT11
R2,KK13 RESTORE INSTRUCTION

(KSP) sPUT O ON KERNEL STACK
-1, PHYS+4

J85R0 :ENABLE KT11

VIRT+4 s VIRT4+4¢ (KSP) +

PSH R3 :SAVE STATUS RESULT

n§312+e KSP guEQELgun érncx PTR POPPED

4Z¢C,R3 ;CHECK o1 EBRERAe JIVGORRECT STACK PTR

3:&HYS+H ; ERROR! ;éuggaﬂﬁeguf{ﬂTUS RESULT

;ERROR! INCORRECT RESULT
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002504 104000 SCOPE
;DM=7,PC
002506 00S037 177776 CLR alPSH s KERNEL MODE!!! PREV KsansL MODE! !
1E Ex% 77777 MOV * ‘PUT & aﬁog" KERNE
16 01 16604 001004 MOV 8V hm amm +LOAD
002524 00S037 016604 CLR J8PHYS+4 PRESET DATA
002530 005237 177572 INC J4SRO :ENABLE KT1
002534 006677 176244 KK1S: MTPI  QTEMP s VIRT+4¢ (KSP) +
002540 00S037 177572 CLR S¥SRO :DISABLE KT1l
002544 m%z 016604 ésng a:gnvsm :CHECK RESULT
@ %ooou HLT :ERROR INCORRECT RESULT
002554 104000 SCOPE
;CHECK THAT MTPI CAN SET STACK PTR
002556 012737 000000 177776 MOV #0, J8PSHW s KERNEL MODE!!!,PREV KERNEL MODE
002564 DOSO16 CLR (KSP) :PUT O on KERNEL STACK
002566 005237 177572 INC J45SR0 sENABLE KT11
002572 006606 KK16: MTPI  KSP s KSP+(KSP) +
002574 00S037 177572 CLR J¥SRO :DISABLE KT11
002600 005706 ST KSP s CHECK STRCK PTR
00oe0d Bodagd Y ™ ERROR!
002606 012706 001060 MOV $KPTR, KSP :SET KERNEL STACK PTR
002612 104000 SCOPE
s TESTS KUO-KULG TEST THE MTPI INSTRUCTION KERNEL MODE, PREV USER MODE.
s TEST THAT MTPI CAN Lono n GENERAL nccxsvsn (R2)
w 12737 030340 177776 MOV SPUM+PRTY? , 38P su nooem PREV USER MODE!!
16 CLR (KSP) TO oﬂ KERNEL STR
002624 012702 177777 MOV 8-1,R2 PRESET nscxsrzn
002630 005237 177572 INC JaSR0 sENABLE KT11
002634 006602 KUD: MTPI  R2 :R2+ (KSP) +
002636 016703 175134 MOV PSW,R3 :SAVE STATUS RESULT
m %9&? 177572 CLR 35RO :D 1§
001062 CHP $KPTR+2, KSP vE' 'B"fmr TRCK POPPED
002652 001401 BEQ e
m HLT :ERROR! _INCORRECT ;mcx PTR
1 000344 CMPB  #PRTY?+Z,R3 : CHECK STATUS RESUL
002662 001401 BEQ pth
HLT ; ERROR! Rgwcom‘ecr STATUS RESULT
ST R2 s CHECK RESULT
1401 aen 4
002672 000000 ;ERROR!  INCORRECT RESULT
002674 104000 ;
TE gr MF * ngmucun KERNE msvxo KERNEL MODE.
:TEST THAT MFPI CAN GET DATA n GISTER (R3)
002676 012767 000340 175072 MOV $PRTYZ, PSW xcm: moesse.mev KERNEL MODE!!
002704 gososs 1777 CLR -2(KSP}
002710 012703 1777 MOV #-1,R3 :PRESET GENERAL REGISTER
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819 Y 177572 INC J4SRO sENABLE MEMORY MANAGEMENT
820 KKFO: MFPI  R3 ,-ucsp J#R3
821 16 175050 MOV PSW, R2 'SAVE CC'S
822 002726 00S037 177572 CLR J4SRO :DISABLE MEMORY MANAGEMENT
823 % gazgz 000350 CMPB  #PRTY7+N,R2 s CHECK CC'S
824 1401 BEQ .44
g m HLT 5 n;onazcr CC'S AFTER MFPI
001056 CMP $KPTR-2,KSP uscx THAT STACK WAS PUSHED
827 002746 001401 BEQ .44
828 % 000000 HLT : ERROR! mcomscr STACK PTR
829 00S216 INC (KSP) s CHECK RESULT
830 002754 001401 BEQ .44
831 002756 000000 HLT ;ERROR! INCORRECT RESULT
832 002760 104000 SCOPE
g tTJﬁSI THAT MFPI CAN GET DATA FROM A KERNEL VIRTUAL RDDRESS
836 00S067 175010 CLR PSW :KERNEL MODE!!!,PREV KERNEL MODE!!
O 05732 DI3ve8 16bos 8 SINT Re R2=VIRTUAL ADDRESS
839 % 012737 177777 016600 MOV g-1, JbPHYS :PRESET PHYSICAL ADDRESS
840 003004 005237 177572 INC 45RO ;%a.g MEMORY MANAGEMENT
841 003010 5¢C :PRESET CC'S
i R A R L
844 % 177572 CLR J¥SRO ;31 MEMORY MANAGEMENT
84S 122703 000011 CMPB  #N+C,R3 :CHECK CC'S
846 003030 001401 BEQ .44
847 m HLT :ERROR! INCORRECT CC’S
848 001056 CHP $KPTR-2, KSP 'CHECK THAT STACK WAS PUSHED
849 003040 001401 BEQ L+
850 003042 000000 HLT sERROR! INCORRECT STACK PTR
851 003044 005216 INC (KSP) :CHECK RESULT
852 00304 001401 BEQ g
853 003050 000000 T ;ERROR! INCORRECT RESULT
854 003052 104000 SCOPE
% DM=2
857 003054 012767 000000 174714 MOV 80, PSW s KERNEL MODE!!!,PREV KERNEL MODE!!
858 003062 012766 177777 177776 MOV 8-1,-2(KSP)
859 003070 % 016600 MOV sVIRT R2 na-vmum ADDRESS
g0 003074 016600 CLR 4PHYS RESET PHYSICAL ADORESS
861 003100 005237 177572 INC 28SR0 Emau: MEMORY MANAGEMENT
862 0031 KKF2: MFPI  (R2)+ s =(KSP)+VIRT
863 0031 177572 CLR J4SR0 !DIGABLE MEMORY MANAGEMENT
864 003112 005716 TST (KSP) sCHECK RESULT
865 003114 001401 BEQ .44
g; 003 153 00000C HLT :ERROR! INCORRECT RESULT ON STACK
003120 022702 016602 CMP SVIRT+2,R2 ' CHECK AUTO INCREMENT
868 003124 001401 BEQ L4
93 : HLT :ERROR! AUTO INCREMENT FRILED
D0, 174642 CLR PSW
871 003134 104000 SCOPE
G o
874 003136 005067 174634 : CLR PSW :KERNEL MODE!!!,PREV KERNEL MODE!!




102

DBKTC-B NMTPI/MFPI WITH MEMORY MAMAGEMENT MACY1l 27(1006) O02-FEB-77 10:00 PAGE 21

DBKTCB.P11  02-FEB-77 09:52
875 003142 00S06E 177776 CLR -2(KSP)
876 003146 mgg; 001004 MOV $TEMP, R2 :LOAD INDIRECT ADDRESS
877 003152 Ol 016602 001004 MOV sVIRT42, Q4TEMP ;LOAD ADDRESS
878 003160 %37 177777 016602 MOV $-1, 98PHYS+2  ;PRESET DATA
879 003166 37 177572 INC 3%5R0 :ENABLE MEMORY MANAGEMENT
880 003172 006532 KKF3: MFPI  3(R2)+ s=(KSP)¢VIRT+2
881 % 005037 177572 CLR J8SR0 :DISABLE MEMORY MANAGEMENT
882 005216 INC (KSP) s CHECK RESULT
883 003202 001401 BEQ it
884 003204 000000 HLT :ERROR! INCORRECT RESULT
g 003206 104000 SCOPE
887 ; DM=4
888 003210 00S067 174562 CLR PSW :KERNEL MODE!'!,PREV KERNEL MODE!!
889 003214 01276k 177777 177776 MOV -1, -2(KSP)
890 003222 012704 016602 MOV sVIRT+2,RY s R4=VIRTUAL ADDRESS+2
891 003226 005037 016600 CLR JUPHYS :PRESET PHYSICAL ADDRESS DATA
832 % 005237 177572 INC J8SRO SENABLE MEMORY MANAGEMENT
@ 003240 002037 77572 e E“ES‘ 53&% ‘Biksm'vr:nomm MANAGEMENT
g3 % 16600 (P WIRT,R {RHECK AUTO-DECRENENT
897 % 000000 HLT :ERROR! AUTO-DECREMENT FRILED
898 005716 ST (KSP) s CHECK RESULT
899 003256 001401 BEQ .44
900 003260 000000 HLT :ERROR! INCORRECT RESULT
90] 003262 104000 SCOPE
= s
904 003264 012767 000000 174504 ' MOV 80, PSW :KERNEL MODE®!!,PREV KERNEL MODE!!
90S (003272 00S066 177776 CLR -2{KSP) ,
906 003276 012700 001006 MOV sTEMP+2, RO :R1=INDIRECT ADDRESS
907 003302 012737 016604 001004 MOV sVIRT+4  J8TEMP ;LOAD ADDRESS
908 003310 012737 177777 016604 MOV 8-1,38PHYS#4  ;PRESET PHYSICAL RDDRESS DATA
909 003316 005237 177572 INC 85RO :ENABLE MEMORY MANAGEMENT
910 003322 006550 KKFS: MFPI  @-(RO) 2 =(KSP)«VIRT+4
911 003324 005037 177572 CLR J¥SRO *DISABLE MEMORY MANRGEMENT
91§ 3 16 INC (KSP) :CHECK RESULT
9] 33 1401 BEQ .44
914 003334 000000 HLT
915 003336 005067 174434 CLR PSW
916 003342 104000 SCOPE
a6 on
919 003344 012767 000000 174424 MOV 80, PSW :KERNEL MODE!!!,PREV KERNEL MODE!!
920 003352 012766 177777 177776 MOV -1, -2(KSP)
921 003 012702 000002 MOV 82, R2 :LOAD INDEX REGISTER
7 005037 016602 CLR JIPHYS+2 {PRESET PHYSICAL ADDRESS DATA
923 005237 177572 INC 98SR0 : ENABLE rtno%v MANAGEMENT
g4 006562 016600 KKFB: MFPI  VIRT(R2) 1= (KSP)+VIRT-2
925 QO3400 00S037 177572 CLR 3¥SRO :DISRBLE MEMORY MANAGEMENT
gg; % 2706 001056 85"5 sﬁm-a,xsp :CHECK STACK PTR
928 003412 000000 HLT :ERROR! INCORRECT STACK PTR
929 (003414 005716 ST (KSP) : CHECK RESULT
930 003416 001401 BEC .44
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SCOPE
;DM=

eg
go—
88
32

KKF7:

KKF10:

174176
016600 MOV
KKF1l:

;OM=6,PC
174132 MOV
177776 MOV

MACY1l 27(1006)

PSW

PSW
-2(KSP)

-4, Re
T
$SRO

d
JTEMP+4(R2)
S#SR0

(KSP)

.44

02-FEB-77 10:00 PAGE 22

;ERROR! INCORRECT RESULT

;KERNEL MODE!'!!,PREV KERNEL MODE!!
;LOAD INDEX REGISTER

;LOGD
:CLEAR
s ENABLE

Ss

ICAL ADDRESS DATA
MEMORY MANAGEMENT
i =(KSP)¢VIRT

;DI MEMORY MANAGEMENT
;CHECK RESULT

;ERROR! INCORRECT RESULT

OPERATES PROPERLY US PC IN DESTINATION

WKPTR. KSP
satxsﬁ)

PSR
a¥SRO

8C,Re

.+
S8KPTR-2,KSP
.4

#KKF10+2, (KSP)
.4

$PR1YZ, PSW
#-1,-2(KSP)

:KERNEL MODE!!! PREV KERNEL MODE!!
:SET KERNEL STAlK PTR

;ENRBLE MEMORY MANARGEMENT

-(KSP)*PC

S?SEBLE MEMORY MANAGEMENT
;CHECK CC’S

; CHECK STACK PTR

;ERROR! STACK NOT PUSHED
sCHECK THAT PS WAS PUSHED ON THE STACK

;ERROR! PC NOT PUSHED ON THE STACK

;KERNEL MODE!!!,PREV KERNEL MODE!!®

;ENRBLE MEMORY MANARGEMENT
;=(KSP)+VIRT
MANAGEMENT

{BAEER el

;ERROR! INCORRECT RESULT

; KERNEL MODE!'!!,PREV KERNEL MODE!!

BRI
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% ExE gy e B OBEE N R o
% 7 QBLIE e B L '55“ )'mrTsom MANAGEMENT

99] 16 ST (KSP) s CHECK RESUL

932 1401 BEQ +4

@ 1 H cTws s ERROR! INCORRECT RESULT

395

9% :DM=7, PC

g %‘7‘ i% 3'[5 ggn(iksm sKERNEL MODE!!!,PREV KERNEL MODE'!
1000 O1E7%7 095500 Biee0d R WAL g R
0 Xs wey 17 o Sl JENBLE Fenchy meceren
ima @ im KKF13: ﬁ‘ ggsm s=(K ():»vgnm

1% 177;% CLR aosho '3‘1' MEMORY MANAGEMENT
{ms 122702 000011 ar_:r's ag;c ,R2 :CHECK CC’S
i G p SR
1010 001401 BEQ .44
i ii m ?‘ctT)Pe sERROR! INCORRECT RESULT ON STACK
1013
1014 :DM=1,PC
}o{s 003770 012766 {% 177776 ?% 3—1!-au<sm
101 M %fg KKF14: MFPI  (PC) §PEusu'ELr|:E 5' 'uoanUI ou”rri:GIE Esmcx
i% i 177572 KKFI4A: B 3temo | DTSABLE NEWORY RANGGENE e MU
1 818‘1’2 16 004004 CHP JSKKF14A, (KSP) ;CHECK DATA ON THE STACK
1021 004016 001401 BEQ .4
:’:ﬁ :':*\‘:f}' mooanlm 's'i%(TJPE ; ERROR! INCORRECT DATA ON STACK
2
{% : 555{ THAT KERNEL CAN LOAD USER ADDRESS (VIRT)
1 e
1% !ll!lllllllllﬂll!llllll!l!ll!ll
i% ﬁ% w;-{m gssn vmt%c nooas§g ‘{on msgg TESTS

i 03¢ unnnuuuunmuinn“u

[ ] 4

{g 004024 mmz 030000 177776 EE; W.am Wonm%m PREV usr.a MODE! !
1% % 1 120000 MOV sVIRT, R2 “"E noonsss

1 0040M0 012737 177777 017200 MOV 8-1, JbPHYS : PRESET ba

ioaa 00404 005237 177572 INC J85R0 : ENRBLE xm

xg‘? SCC

imé % %ﬁxa Kul: MTPI  (R2) s VIRT* (KSP) +

004056 016703 173714 MOV PSW,R3 :SAVE STATUS RESULT
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1043

5 BB IR G

1045

1043 DOHOTE 000005

i04g g{ug 1401

1050 OOu1Ge 017200

1081 OOMIl2 00140l

1052 QOMII4 000D

105 OOMI16 104000

1084

1055 ;DM=
1055 0OMI20 Q12737 030000 177776
1057 OONIge Di7le 177rry

1058 04132 015702 120000

1053 OOMI3 005037 017200

160 OIN 00Se37 17572

1 1 Kue2:
B B8 e

1065 ﬁxw 001901

R -

i0e8 004170 OOI4D]

1090 OOuizq D0S06? 173576

1071 004200 109000

1072 :DM=3
1073 0ON202 012737 030340 177776
1074 OM2I0 018716 177777

075 Qe[ 012702 001004

1076 004220 (éég 120004

1077 00424 017204

078 00430 005y 17572

1 KU3:
i08] DN OELP 177572 "
lges oouele D0s2x7 O1720M

i ﬁ% Exmgén06

1086

1087 ; DM=Y4
1088 004254 012737 030000 177776
1089 004262 005016

1090 004264 012704 120002

109) 015737 177777 017200
103 177572

10% @g %n 203 177572 s
i 10 120000

1099 004314 D9T40)

1098 004316 000000

MACY11 27(1006)

LO2
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; DISRBL

2§§¥2+a ,KSP s CHECK glépéTRCK POPPED

;ERROR! INCORRECT STACK PTR
sCHECK STATUS RESULT

og;c.ns
k ;smoa! éncomscr STATUS RESULT
a:suvs :CHECK RESULT
’ :ERROR! INCORRECT RESULT
$PUM, 38PSW :KERNEL MODE!!!,PREV USER MODE!!
-1, LKSP) :PUT #-1 ON KERNEL STACK
wrh'r R2 :R2=VIRT ADDRESS
#PHYS :PRESET DATA
osao :ENABLE KT11
(R2)+ s VIRT+(KSP)+
J¥SR0 :DISABLE KT1}
SIPHYS ! CHECK RESULT
3 : ERROR! INCORRECT nssuu
ozlx'nna,na : CHECK AUTO-INCREMENT
r;su :ERROR! AUTO-INCREMENT FRILED
SPUN+PRTY?7, 38PSHW -KERNEL MODE!!!,PREV USER MODE!®
8- (xsm LPUT ¥-1 ?ge cKER!ET mlﬁnggck
ov% hq (R2) 'L% %RESS
PRESET DATA
:ENABLE KT11
ng V{RTHO-(K?PH
aspuvsw ;CHECK RESULT

;ERROR! INCORRECT RESULT

SKM+PUM,38PSW  ;KERNEL MODE!!! PREV USER MODE!!

.‘.ﬁ'ﬁm R A

8-1, JPAYS Emesct:%n

osko ;ENABLE KT11

-(RY) s VIRT(KSP)4

J¥SRO :DISABLE KT1

SVIRT,RY cneck AUTO-DECREMENT

;ERROR! AUTO-DECREMENT FRILED
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KUS:

KUb:

; DM=7

177776

001010

KU7:

MO2

MACY1l 27(1006) 02-FEB-77 10:00 PAGE 25

TST

azﬁuvs sCHECK RESULT
3 :ERROR! INCORRECT RESULT

$PUM, 38PSW Ksm MODE!!!, PREV usen MODE! !
STERES B2 ho D KRl S TACK

ik )

3" RT, TEMP+2 . omn

94SR0 .m&t

a;(ne) vmmxsm

B AR

' :ERROR! INCORRECT RESULT

PSW

w‘wsu jKER noosm Pgsv USER MODE'!
2 1! X REGISTER

l-ln;HYS'bE :%"ﬁ

85RO :ENRBLE xm

VIRT(R2) s VIRT42+(KSP)+

ssu RO s:lavs smrgfs RESULT

u& +2,KSP Erfgxwf'mr émcx POINTER POPPED

22,0 ;CHECK STRTLS ReaLLT ECT STACK FIR

.44
;ERROR! INCORRECT STATUS RESULT
32:HYS+2 ;CHECK RESULT

:ERROR! INCORRECT RESULT

SKM+PUM, 38PSW L MODE!!!,PREV USER MODE!®
-1, (KSP) L s-x o,rg gglitmg ACK

w!ﬁ? JUTEMP+4 ' %

J3PH PRESET mm

aosao :ENABLE KT11

JTEMP+2(R2) vmr«(xsm

S4SR0 :DISABLE KT11l

a:gmrs :CHECK RESULT

;ERROR! INCORRECT RESULT




NO2

DBXTC-8 MTPI/MFPI WITH MEMORY MAMAGEMENT MACY1l 27(1008) O02-FEB-77 10:00 PAGE 26
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1155
Hg &% pém MTPI CAN LORD USER
1188 oousey izy7 o000 177776 T MOV MOMEUMGEESH KON PORELL! (TR RS DaTA
ii 8&2 1 INC aw 3 : KTt
'ie e - :T;I " ‘Pc'm?r)ﬁpx DID NOT LOAD NEW PC
hﬁ m 177572 KUIOR: CLR JUSR0 '8?2& KTil
1165 0O¥612 SCOPE
1166
1168 ¥ 01 177776 OO PCuov  wKMPUM.2WPSW  jKERNEL MODE!!! PREV MODE! !
1128 m 813315: 1 MOV -1, (KSP} 'PUT #-1 ON KERNEL ST%KEl %
1170 004626 012767 ODOMEME 173414 MOV skUl1A,MMVEC  ;LORD SEG_ERR VECTOR
ﬁ% 006N 005237 177572 INC 38SR0 : KT11
1173 0D46N0 006627 KUll: MTPI  (PC)+ s (PC)++(KSP)+, SHOULD ABORT
1174 00M6M2 000000 HLT : -M ABORT AND PC DID NOT
1175 ;
1176 0Ov6MM 000000 s HLT : : ERROR! olx(ilrm ABORT
ii% m m bEI'éEE " EhB m-a,xsp 'B%m émcx PTR WAS PUSHED TWICE
1179 00456 001401 BEQ e
11 T :ERROR! INCORRECT STACK PTR ON ERROR ABORT
11 000462 173360 v SMMERR, MMVEC
11 1 SCOPE
11683
Hm 18737 030000 177776 — 8PUM, 8PS KERNEL 190 PREV USER MODE!®
ug m 815;5.5 1 ',283 s-1, LKSP) :PUT #-1 ON KERNEL STRCK g
1187 004704 005037 017200 CLR J9PHYS
Hgg 00N710 005237 177572 INC J4SR0 :ENABLE KT11
1190 714 1 KUl2: MTPI  QWVIRT «VIRT#(KSP)+
1191 gm 8‘329% 1 MOV PSW, RO :SAVE STATUS RESULT
1192 00M724 005037 177572 CLR 38SR0 :DISABLE KT11
an ﬁg 000010 gsma or:qao :CHECK SYATUS RESULT
ug HL ) :ERROR! INCORRECT STATUS RESULT
1196 00M740 005267 012234 INC PHYS s CHECK RESULT
11 794 ae? .44
11 ;g HL ;ERROR! INCORRECT RESULT
1 173022 CLR PSW
1200 00N754 104000 SCOPE
5 10
1203 004756 012737 030000 177776 ' = MOV SKM4PUM, 98PSW  ;KERNEL MODE!!! PREV USER MODE!!
1 CLR (KSP) *PUT 0 ON KERNEL STACK
1 1 %15 MOV KU13.R2 ;SAVE MTPI INST ggu
i 1 10 173250 MOV sKU13A,MMVEC ~ ;LOAD SE VECTOR
ig 005237 177572 INC J#SR0 sENRBLE KT11
1 7 K : MTP -(PC) +=(PC)e(KSP)+
15?3 m % s mx e :ERROR! FRILED TO ABORT
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1211 00S010 00S037 177572 KUI3R: CLR :DISABLE KT11

1212 00S0IM 010267 17776M MOV xuxa :RESTORE  INSTRUCTION

1213 005020 012767 00ON62 173222 MOV m‘t - MMVEC

1214 00S026 10M000 SCOPE

%a{s &,PC

1519 00S030 012737 030340 177776 ' " “Mov SPUM+PRTY?, aopsu KERNEL MODE!!!,PREV USER MODE!®

iaxa 005036 nnsmg ; Biae %5 a(nK?Pmy TO oﬁ KERNEL STACK

{%3 m %337 1775?2” INC 45RO .Emat.s KT11

1222 00S0S2 000277 SCC

1223 005054 006667 112724 KUIY: MTPI  VIRT+4 s VIRT#4+ (KSP) +

1224 00S060 016703 172712 MOV PSW, R3 : SAVE smus RESULT

1225 % 6077572 CLR 3 :D

1% 1062 CHP $KPTR+2, KSP ré' m‘?mr STACK PTR POPPED

1 005074 001401 BEQ i

1228 000000 HLT :ERROR! _INCORRECT ;mcx PTR

1229 005100 1 000345 CMPB  SPRTY?+2+C,R3  ;CHECK STATUS RESUL

1230 0051 1401 BEQ pth

1231 005106 000000 HLT :ERROR! INCORRECT STATUS RESULT
1232 %xm 005737 017204 TST JEPHYS+Y4 :CHECK RESULT

1233 114 001401 BEQ .44

1234 005116 000000 HLT :ERROR! INCORRECT RESULT

{g 005120 104000 SCOPE

ig DM=7,PC

1239 00S!22 012737 030000 177776 MOV SKM+PUM, 38PSW  ;KERNEL MODE!!!, PREV USER MODE!®
1240 005130 012716 177777 MOV 8-1, (KSP) :PUT #-1 ON KERNEL STACK

iztu “‘5{3‘3’ 012737 zlzmnm 001004 gﬁx cvthqmw :LORD monepnggs bk

iéﬁ %m Eg; 177572 INC aosao :ENABLE KT1I

1245 005152 006677 173626 KUIS: MTPI  QTEMP s VIRT 44+ (KSP)+

1 msx% 005037 177572 CLR J4SR0 :DISABLE KT11

1247 005162 005237 017208 INC JSPHYS+4 s CHECK RESULT

1248 005166 001401 BEQ et

1249 005170 000000 HLT sERROR INCORRECT RESULT

1250 00S172 104000 SCOPE

152

1253 CHECK THAT MTPI CAN SET USER STACK PTR & PUSH DATA ONTO USER STACK
1254 ggg mg% 030000 177776 MOV $PSW -KERNEL MODE!'! PREV USER MODE!®
1255 01 120000 MOV :'v' gn' 't -(KSP)

1256 005206 00SO46 CLR - (KSP} :PUT DATA ON YHE STACK

152 Oesit o 159999 017200 oy NMene  .pRESET STACK DATR

iaso ﬁ.}e 177572 INC 385R0 :ENABLE KT

1261 005226 006606 KUlb: MTPI  USP s USP+ (KSP) +

1262 006636 MTPI  J(KSP)+ s VIRT+(KSP)+

1263 005037 177572 CLR J¥SR0 ox;aa.e KT11

1264 00523 106506 MFPD  USP :GET USER STACK PTR

1265 005240 022716 120000 CMP VIRT, (KSP) :CEMECK THAT MTPI USP SET USER STACK PTR

1266 005244 001401 BEG L4
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1267 QOS24 m HLT ; ERROR! FAILED
mg 005250 017200 ST JWPHYS s CHECK n-m MTPT Q(KSP)+ PUT THE
126 1401 BEQ et : CORRECT DATA omo TI-E usen STACK
1270 HLT Eﬁ“" mp (KSP)+ F

1271 001056 CHP $KPTR-2, KSP TACK PTR nr sn TEST
1272 001401 BEQ .4

1273 005266 000000 HLT :ERROR! INCORRECT KERNEL STACK PTR
1274 005270 104000 SCOPE

1275 s TEST MFPI INSTRUCTION KERNEL MODE PREVIOUS USER MODE

1276 :TEST THAT MFPI CAN GET DATA FROM A GENERAL REGISTER (R1).

1277 012767 030000 172476 MOV $PUM, PSW sKERNEL MODE'!!,PREV USER MODE!®
1278 012766 177777 177776 MOV 8-1,-2(KSP)

1279 00S000 CLR RO s PRESET REGISTER

1280 00S310 005237 177572 INC 38SR0 ; MEMORY MANAGEMENT

1281 005314 % sCC :PRESET CC'S

iaa% e 016704 172452 —— %5‘ %m 5355 MR“

1294 % % 177572 CLR 315R0 snaus r:nom MANAGEMENT

1285 1 00000S CMPB oz+c RY ; CHECK o s

1286 00533 001401 BEQ

1287 000000 HLT :ERROR! INCORRECT CC’S

1288 00530 022706 001056 CMP $KPTR-2, KSP :CHECK THAT STACK PTR WAS PUSHED
1289 005N 00INO0I BEQ e

1290 00S34 000000 HLT :ERROR! INCORRECT STACK PTR
1291 00S3S0 005716 TST (KSP) :CHECK RESULT

1282 005352 001401 BEQ .+

1283 005354 000000 HLT :ERROR! INCORRECT RESULT

1294 005356 00S067 172414 CLR PSW

ig 005362 104000 : SCOPE

ig ‘TESI THAT MFPI CAN GET DATA FROM A KERNEL VIRTUAL ADDRESS

1299 00S3&4 012767 030000 172404 ' MOV #KM+PUM, PSW :KERNEL MODE'!!,PREV USER MODE!®
1300 005372 00S066 177776 CLR -2(KSP)'

1301 005376 012702 120000 MOV $VIRT,R2 =VIRTUAL RDDRESS

1302 00SM02 012737 177777 017200 MOV 8-1, 94PHYS SET PHYSICAL noonsss

1303 005410 005237 177572 INC S8R0 ,sma.; MEMORY MANAGEMENT
Bl R ar R g i R

1% Eas 3‘1’55 172352 MOV PSW, R3 snv? ce's

1307 00S¥24 005037 177572 CLR J8SR0 :DISABLE MEMORY MANAGEMENT

1308 00SM30 122703 000011 CHPB cmc R3 :CHECK CC'S

1309 0054 (001401 BEQ +4

1310 Eﬂ% 000000 HLT sERROR! INCORRECT €2'S

1311 022706 001056 CMP $KPTR-2, KSP CHECK THAT STACK WAS PUSHED
1312 00SW44 001401 BEQ .4

1313 005446 000000 HLT :ERROR! INCORRECT STACK PTR
1314 005450 00S216 INC (KSP) s CHECK RESULT

1315 005452 001401 BEQ .44

1316 00SYS4 (000000 HLT :ERROR! INCORRECT RESULT

1317 005456 104000 SCOPE

i o

1320 00S460 012767 030000 172310 ' MOV #PUM, PSW :KERNEL MODE!!!,PREV USER MODE!'!
1321 005466 012766 177777 177776 MOV 8-1,-2(KSP)

1322 005474 012702 120000 MOV $VIRT, R2 sR2=VIRTUAL ADDRESS
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CLR JWPHYS :PRESET PHYSICAL noonsss

INC J¥SR0 :ENABLE MEMORY MANAGEMENT

MFPI  (R2)+ s =(KSP)+VIRT

CLR J#SRO :DISABLE rtnoav MANAGEMENT
gg (ﬁP) s CHECK RESULT

HLT :ERROR! INCORRECT nssuu ON STACK
gina nxixinna,na s CHECK AUTO INCREMENT

HLT :ERROR! AUTO INCREMENT FAILED
CLR PSW

SCOPE

MOV ,PSW :KERNEL MODE'!!,PREV USER MODE!®
CLR -2(KSP)

MOV sTEMP, R2 Lono INDIRECT ADDRESS

%3 lVIRﬂa;alIEHP 1 %gs

INC oéﬁg m&s MEMORY MANARGEMENT
MFPI aman :=(KSP)+VIRT+2

CLR J4SR0 :DISABLE MEMORY MANAGEMENT
!x*ng “ﬁ&"’ :CHECK RESULT

HLT :ERROR! INCORRECT RESULT
SCOPE

MOV $KM+PUM, PSW :KERNEL MODE!!! PREV USER MODE!!
MOV 8-1,-2(KSP)

MOV sVIRT+2,RY :R4=VIRTUAL RDDRESS+2

CLR JIPHYS :PRESET PHYSICAL RDORESS DATA
INC J¥SR0 :ENABLE MEMORY MANAGEMENT
MFPI  -(RY) : = (KSP)+VIRT

CLR #SR0 DISABLE MEMORY MANAGEMENT
85"5 oﬂm,m s CHECK AUTO-DECREMENT

HLT : ERROR! AUTO-DECREMENT FAILED
525 (539) : CHECK RESULT

HLT :ERROR! INCORRECT RESULT
SCOPE

MOV $PUM, PSW sKERNEL MODE'!!,PREV USER MODE'®
CLR -géxsm

MOV sTEMP+2,R1 ;R1=INDIRECT ADDRESS

MOV SVIRT+4 I8TEMP :LOAD ADDRESS

MOV -1, IsPAYS+4 PRESET PHYSICAL ADDRESS onm
INC 38580 :ENABLE MEMORY MANAGEMENT

MFPI  3-(R1) s =(KSP)+VIRT+4

CLR 34SR0 ‘DISRBLE MEMORY MANRGEMENT
INC (KSP) s CHECK RESULT

BEQ .44

HLT

CLR PSW
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; DM=6

KUFb:

; DM=7

KUF?7:

s TEST THAT MFPI

; DM=0,PC

KUF10:

;DM=3,PC

MACY1l 27(1008)

SCOPE

MOV
MOV

MOV
CLR
INC
SCC
MFPI

EO3

02-FEB-77 10:00 PAGE 30

8PUM, PSW
#-1,-2(KSP)

'E
JEPHYS+2
J4SRO
VIRT(R2)
J8SR0
$KPTR-2, KSP
.44

(KSP)

.+4

PSW

SKM+PUM, PSW
-2(KSP)

VIRT auTENP
g

JTEMP+4(R2)
J#SR0

(KSP)

.44

:KERNEL MODE®'!,PREV USER MODE'!
;5@&*%&&{5&5&5 DATA
:ENABLE MEMORY MANAGEMENT
s=(KSP)+VIRT-2

;DISESLE MEMORY MANAGEMENT
:CHECK STACK PTR

;ERROR! INCORRECT STACK PTR
; CHECK RESULT

; ERROR! INCORRECT RESULT

;KERNEL MODE!!!,PREV USER MODE!!

:L X REGISTER
Engg 5335:55

:CLEAR PHYSICAL ADDRESS DATA
:ENABLE MEMORY MANAGEMENT

s =(KSP) +VIRT
:DISRBLE MEMORY MANAGEMENT
:CHECK RESULT

;ERROR! INCORRECT RESULT

OPERATES PROPERLY US PC IN DESTINATION

SKM+PUM, PSW
-2(KSP)
J#SR0

PSu, R2
s
44

#$KPTR-2, KSP
.4

#KUF 10+2, (KSP)
. +4

;KERNEL MODE!!!,PREV USER MODE!!
;ENABLE MEMORY MANAGEMENT

;= (KSP)+PC

 BIURBLE NEMORY MANAGEMENT
'CHECK CC'S

;CHECK STACK PTR

;ERROR! STRACK NOT PUSHED
;CHECK THAT PC WAS PUSHED ON THE STACK

;ERROR! PC NOT PUSHED ON THE STACK
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001004
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MACY1l 27(1006) O02-FEB-77 10:00 PAGE 31

MOV $PUM, PSW :KERNEL MODE!!!, PREV USER MODE!!
CLR -2(k8P)

MOV [ ] .é SIPHYS

INC & Ems MEMORY MANAGEMENT
Ay A———

&ug ‘5q ) sé 5: "?R

HLT ' ;ERROR! INCORRECT RESULT

SCOPE

MOV SPUM+PRTY? PSW ;KERNEL MODE!!!, PREV USER MODE'!
MOV $-1,-2(KSP}

CLR S8PAYS :PRESET PHYSICAL RDDRESS onm
INC J4SRO :ENABLE MEMORY MANAGEMENT

MFPI  VIRT s =(KSP)+VIRT

CLR JASRO :DISABLE MEMORY MANAGEMENT
EEE (539) s CHECK RESULT

HLT s ERROR! INCORRECT RESULT
SCOPE

MOV SKM+PUM, PSW ; KERNEL MODE!!!,PREV USER MODE!!
CLR -2(KSP)

MOV SVIRT+4, 8TEMP ;LORD RDDRESS 5
MOV 8-1,38PAYS+4 ' ;PRESET DATA

§c"5 38SR0 ENRBLE MEMORY MANAGEMENT

MFPI  JTEMP -(xsm«vmm

MOV PSW, R2 cc's

CLR 95RO :DISABLE MEMORY MANAGEMENT

SE‘EB n::c,na crccx cc's

HLT ; :ERROR! INCORRECT CC'S

ée"g ‘53"’ :CHECK RESULT

HLT - :ERROR! INCORRECT RESULT ON STACK
SCOPE

MOV SKM+PUM, PSW :KERNEL MODE'®!,PREV USER MODE!®
EEK sv RTS(RSP)

INC J4SR0 :ENRBLE MEMORY MANAGEMENT

MFPI  Q(KSP) +=(KSP)+VIRT

CLR J#SR0 :DISABLE MEMORY MANRGEMENT

21 aﬁm-a :CHECK DATA ON THE STACK

HL ’ ;ERROR! INCORRECT DATA ON THE STACK
SCOPE

BEG%N TESTII? IN USER

MODE
(HALT) INSTRUCTIONS WILL TRAP _TO LOC 10. THE PROGRAM WILL

s ALLOW TFE TRRP ADJUST THE PC AND RETURN TO THE HLT IN KERNEL MODE. THE
;USER STACK POINTER IS NOT AFFECTED BY THIS TRAP. THE USER STACK POINTER
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WITH ESH?EY MAMAGEMENT MACY1l 27(1006) 02-FEB-77 10:00 PAGE 32
-77 09:

; IS AT PHYSICAL 0600.

MOV SUPTR, USP ;SET_USER §mcx
USRTST: NOP BEGIN TESTS IN USER MODEC
MOV $77406,UPDR0  ;RW,UP 200 BLOCK
MOV $77406 UPDR?  ;RW, UP 200 BLOCKS
MOV #7600, UPAR?
: TESTS UUO-UUB TEST THE MTPI INSTRUCTION IN ussn MODE, PREV USER MODE.
:TEST THAT MTPI CAN LOAD A GENERAL REGISTER (R2)
gfa ?bmssl;wmv? | 98PSH :USER MODE!!!,PREV USER MODE!®
MOV $-1,R2 ;PRESET GISTER ‘
INC J4SR0 iE R%
UuD: MTPI  R2 sR2+(USP)+
MOV PSW, R : SAVE smrus RESULT
CLR nsko :DISABLE K
55"3 uun +2,USP s CHECK nm smcx POPPED
HLT :ERROR! INCORRECT STACK PTR
&"E" u:mmz,na :CHECK STATUS RESULT
T : ! INCORRECT STATUS RESULT
5: 5 “i, ;crc' e '82 nfsu.r
HLT :ERROR! INCORRECT RESULT
SCOPE
: TEST THAT USER CAN LOAD USER ADDRESS (VIRT)
*lilllllllllllllli!llll!!H!I»I'I
vmr-xaoooo U&E 5}’"“‘"- ADDRESS FOR THESE TESTS
17200 ONDING PHYSICAL ADDRESS
ii**l*lilil*llll!l"ll!ii“lll!ll
;DM=2
ngx “+thsﬁa.m :USER MODE!!!,PREV USER MODE!®
MOV wxm R2 :R2=VIRT ADDRESS
CLR IPHYS :PRESET DATA
INC J4SR0 :ENABLE KT11
UUl: MTPI  (R2)+ s VIRT+(USP) +
CLR J45R0 :DISABLE KT11
55"3 a:guvs s CHECK RESULT
HLT 4 : ERROR! INCORRECT RESULT
geng cxsnna.ne : CHECK AUTO-INCREMENT
HLT ) ;ERROR! AUTO-INCREMENT FAILED
CLR PSW
SCOPE

MOV sUM+PUM,J8PSW  ;USER MODE'!!,PREV USER MODE!!




DBKTC-B  MTPI/MFPI WITH MEMORY MAMAGEMENT

HO3

MACY1l 27(1006) 02-FEB-77 10:00 PAGE 33

DBKTCB.P11  (02-FEB-77 09:52
1S47 006650 00S016 CLR (USP)
1 1 MOV sVIRT+2,RY :LORD ADDRESS
1&2 §i§;§; 1;999; 017200 MOV -1, J8PHYS ;bgsger on?n
i 006664 37 177572 INC JuSR0 :ENABLE KT11
1 4y uu2: MTPI  =(RY) . VIRT+(USP)+
1 &;g %37 177572 CLR J4¥SRO sDISABLE KT11
}% % mﬂEE?O‘l“m 120000 SES nxg‘nr,m s CHECK AUTO-DECREMENT
1229 Ooe7e 0093 (017200 e ;OPHYS 1 e e
i'| ms;}s 005004 %9 F rsmaor\" INCORRECT RESULT
1560 716 1%% SCOPE : .
5 «
}ﬁ %soamxs 170000 177776 ' gﬁx flu’s'PM) ,3¥PSW  ;USER MODE!!!,PREV USER MODE!!
1565 012702 000002 MOV 82, R2 :LORD INDEX REGISTER
1566 012767 177777 010240 MOV s-1 PHYS+2 :PRESET DATA
issgg 00S237 177572 INC J4SR0 :ENABLE KT11
1569 006662 120000 UU3: MTPI  VIRT(R2) s VIRT42¢(USP) +
{ss;u 16700 17 o;g ggg gs..usmao ;36 svn;ﬁlnssw
iﬁ 0c2706 600502 geng ousma,usp :CHECK THAT STACK POINTER POPPED
. ¥
1 T . ' INCORRECT STACK PTR
1 000004 ELIPB $2,R0  ;CHECK stE?“uS“ kséugl -
1576 0014C1 BEQ e
i B0 a0 A apese OO TSRS R
1579 1401 BEQ .44 '
%%i mmom gnétrm :ERROR! INCORRECT RESULT
1582
{g : TEST ném MTPI CAN LORD PC
1585 007014 012737 170000 177776 = MOV SUM+PUM, 38PSW  ;USER MODE!!!,PREV USER MODE!!
1586 007022 012716 007036 MOV $UUNA, (USP) :PUT NEW PC ON STACK AS DATA
issg.g 007026 005237 177572 INC J4SR0 *ENABLE KT11
1589 007032 006607 UU4: NMTPI  PC s PC+(USP) +
1690 007034 000000 HLT {ERROR! MTPI DID NOT LORD PC
%ggé mm?mz tmso1 mgg 177572 UUYA: guégps J4SR0O :DISABLE KT11l
1543
1594 : DM=3, PC
igg mm?u-w gig% {mmoo 177776 ggx :ulwz%gwsu sUSER MODE!!®,PREV USER MODE!®
1597 007056 00S037 017200 CLR  asPAYS
ggg 007062 005237 177572 INC J#SRO :ENABLE KT11
1600 007066 006637 1 UUS:  MTPI  SWVIRT :VIRT+(USP)+
1601 007072 016700 170700 MOV PSW, RO :SAVE STATUS RESULT
1602 007076 00S037 177572 CLR 85RO :DISABLE KT11
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1@ 8‘; g m 000010 &ma mno :CHECK STATUS RESULT

g 8;“2 :ERROR! INCORRECT STATUS RESULT

11 010062 xnc PHYS :CHECK RE SUL?”E
1507 007116 mwm aeo L+
ism m7ian ooomg 1 :ERROR! INCORRECT RESULT
161 007158 TOR0s0 7oes0 Etsps
161 :DM=7, PC
isﬁ wim 0}2737 {muou 177776 ggx smmlgpwsu :USER MODE!'! PREV USER MODE!!
1615 gxﬁ 31% 120004: 001004 MOV wihm 4TEMP ;LOAD_AODRESS
1616 007150 00S037 017204 CLR #PHYS+4 :PRESET DATA
}Ei; 007154 00S237 177572 INC ausao sENABLE KT11
1619 007160 006677 171620 uue MTPI  JTEMP vmm(uspu
1 007164 00S037 177572 CLR J¥SRO sml.&m
1 8;170 W 017204 &"E amsw
1 174 001401
1623 007176 000000 smoa INCORRECT RESULT
1624 007200 104000 Test rrp + S .
{852 oovene 012767 170000 170s66 ..Lv TR B BEr MODE P KB YTT PHEV USER MODE!®
{527 mmg 012703 immn "1:"3 :PRESET GENERAL necxsrsn
isao % 3 170550 " r'fon\sfx gguaa !E"%Em AFTER MFPI
1631 % % 177572 CLR S8SR0 3“’5&.: Ersmv MANAGEMENT
{% 007232 022702 170010 gEm c%wmm,na :CHECK STATUS AFTER MFPI

(] - . &

l% ] -:-%;;;- % m.? sERROR! INCORRECT STATUS AFTER MFPI
1635 0OC 000576 CMP $UPTR-2, USP :CHECK THAT STACK WAS PUSHED
1636 007246 001401 BEQ L+
1637 007250 000000 HLT : ERROR! mcomsct STRCK PTR
ig 007252 %g 55"3 ‘E&"’ :CHECK RESUL
1640 %% HLT g :ERROR! INCORRECT RESULT
ig«qé 007260 104000 SCOPE .
ig:a . gﬁg THAT MFPI CAN GET DATA FROM A USER VIRTUAL ADDRESS
1 12767 1 17 3 v :USER MODE!!!,PREV USER MODE!!
ol e Qe I
it Brae WECE (00 B NN mamares,
1&3 D0S237 177572 INC n?m En%z rfnonv MANAGEMENT
1 12 00652z UUF2: MFPI ¢ )eVIRT
1651 14 005037 177572 CLR J4SR0 :DISRBLE MEMORY MANAGEMENT
1652 007320 00S716 ET (gqsm :CHECK RESULT
iﬁg % 86386 mﬁ ; :ERROR! INCORRECT RESULT ON STACK
1655 007326 022702 120002 CMP $VIRT+2,R2 :CHECK AUTO INCREMENT
1656 007332 001401 BEQ L+
1657 007334 000OOO HLT :ERROR! AUTO INCREMENT FAILED
1658 007336 00S067 170434 CLR PSW
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{sss 007342 104000 SCOPE
 DM=M
iﬁ 007344 012767 170000 170424 - MOV SUM+PUM, PSW ;USER MODE!!!,PREV USER MODE'!
1663 007352 012766 177777 177776 MOV s-1,-2((SP)
1 m 3293% MOV sVIRT+2, R4 m:vxarum. ADDRESS+2
1 CLR JIPHYS :PRESET PHYSICAL RDDRESS DATA
i&? 005237 177572 1 F ‘E T
1668 007376 177572 o 2 1 Exsnat.svftnom MANAGEMENT
is m% g ox‘x'm,m :CHECK AUTO-DECREMENT
1671 00741 HL 4 : ERROR! nuvo-oecnsr:m FAILED
15;5 12 6 ST (USP) :CHECK RESULT
1 14 BE .44
1674 16 HL :ERROR! INCORRECT RESULT
{gg 007420 104000 SCOPE
i&% 12767 1 17034 " MOV SUM+PUM, PSW USER MODE!'! PREV USER MODE!®
1679 %‘% 815;25 1 177776 MOV 8-1,-2(0SP) ’ FEae o
isen 007436 @ g MOV 82, R - .ono NDEX n:c&x_srsn ol Base
it e EEY G e RS e
iasa 007452 006562 120000 UUFB: r{sx gxmme) -Eusmvvxm-aY o
1 e G e R
1686 001401 BEQ .44
{557 urm;g manug W e cuscx Réucomscr STACK PTR
i % Sorub; e
i hﬂ :ERROR! INCORRECT RESULT
: 170272 C PSW
isw ;Eﬁsg ;cmr MFPI OPERATES PROPERLY US PC IN DESTINATION
15 %m 170000 (70262 ' ' MOV SUM+PUM, PSW ;USER MODE!!!,PREV USER MODE'!
16 14 177776 CLR -2(USP)
1698 007520 012737 177777 017200 MOV 8-1, JIPHYS
8 B B InE w B BEE BRI e
im 177572 : clﬁg : ?Uoggc): &’E@E"& fsﬁ’fm" MANAGEMENT
1705 07245 OO e N
1704 007546 000000 HLT :ERROR! INCORRECT RESULT
iﬁ 007550 104000 SCOPE
1 ;DM=6,PC
{778.6 007552 gxzm 170340 1779;;2 m :“T*”“‘a(;zﬁl*’ ,PSW :USER MODE!!! PREV USER MODE!®
1710 % o&% 617200 CLR IPAYS : PRESET PHYSICAL nooasss DATA
1711 007572 1775 INC o no EM&E rli MANAGEMENT
1712 00757 7 1;% UUF12: MFPI  VIRT = (USP)+VIR
1713 007602 1 CLR J4SRO :DISABLE MEMORY MANAGEMENT

(USP) ;CHECK RESULT
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;ERROR! INCORRECT RESULT

3 BRI R E TMPORTANT  INO TE 363858 30383036 030 430 4 30 0 00 3 00 3 30 20

NO Cﬁ@m BETWEEN 16600-17776

SENDAD:

DONE1:

; FIRST _PRSS?
;YES, SKIP ITERATIONS THIS TIME
COUNT

{ : INCREMENT PASS
CNT, #1000
xiin
% : 10 nsmnons ON LATER PASSES
87 ‘RI
i
ggas,m :PRINT *%' FOR PASS INDICA1ION
.4
#s?‘I,TPB :OUTPUT NULL CHARACTER
.4
w42, R2 :MONITOR LOAD?
DONE | sNO, CONTINUE
7,(2) :RETURN TO MONITOR
START :RESTART
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(61 PAGES)

0
.1 _SECONDS

91/16=5.4

MULE : DSKTCB/S0L=DSKZ: SYSMAC. SML

09’9

{IE:

DEFAULT GLOBALS GENERATED: O
RUN-TIME RATIO:

. RBS. 0077 000
ERRORS DETECTED:
MULE : DBKT

CORE USED: 31K

RUN-T




